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Sex Differences in Prevalence and Risk Indicators 
of Geriatric Depression: The Shih-Pai 
Community-based Survey
Jiunn-Kae Wang,1,3 Tung-Ping Su,1,2 Pesus Chou1*
Background/Purpose: Information about sex difference is important for the development of better pre-
vention and intervention strategies for geriatric depression. We investigated sex differences in prevalence
and risk indicators associated with geriatric depression among community-dwelling elderly people in
Shih-Pai, Taipei, Taiwan.
Methods: A cross-sectional community-based survey was conducted from June 1999 to November 2002
among non-institutionalized residents aged ≥ 65 years in Shih-Pai community. Trained interviewers collected
data through home visits. Geriatric depression was defined as a score of ≥ 5 on the Geriatric Depression
Scale-Short Form.
Results: The prevalence of geriatric depression was 9.8% in 3970 participants, with a higher rate in women
(12.4%) than men (7.8%). Geriatric depression was significantly associated with women [odds ratio
(OR) = 1.49, 95% confidence interval (CI) = 1.07–2.07), separated/divorced marital status (OR = 3.29, 95%
CI = 1.51–7.18), living alone (OR = 2.56, 95% CI = 1.38–4.77), past history of stroke (OR = 3.63, 95% CI =
2.09–6.31), and cognitive impairment (OR = 2.83, 95% CI = 1.96–4.09). Living alone (OR = 3.56, 95%
CI = 1.48–8.57), living with children (OR = 1.97, 95% CI = 1.02–3.78), and past history of gouty arthritis
(OR = 2.46, 95% CI = 1.27–4.79) were significantly associated with depression in women, but not in men.
Conclusion: Women have a higher prevalence of geriatric depression than men. Our data support the differen-
tial exposure hypothesis and the differential vulnerability hypothesis of sex difference in geriatric depression.
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Numerous epidemiological studies have shown
that women have a higher prevalence of depres-
sion than men across generations and cultures.1,2
The sex difference in prevalence of depression
first becomes apparent in early adolescence, which
is related to the emergence of puberty and sex hor-
mones,3 and continues to the 50–60 years age
group.1 Whether female preponderance remains
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evident in older age is less conclusive. Some stud-
ies have shown that elderly women have a higher
odds ratio (OR = 1.3–3.4) for geriatric depression
than men, although other studies contradict this.4
To explain the sex difference in the prevalence
of depression, two different, but not mutually
exclusive hypotheses have been proposed—the
differential exposure and differential vulnerabil-
ity hypotheses.5 Most studies have shown that
women are more exposed to risk indicators asso-
ciated with depression, such as financial difficulty,
widowhood, social isolation, low education, and
functional disability.6 Whether differential vul-
nerability and cross-cultural differences play a
role is less conclusive. For example, studies in
Western countries have revealed that widowhood
has a greater impact on depression in men.7,8
This sex difference was not shown in a Chinese
rural survey and was even the reverse in a Hong
Kong study.9,10
Based on previous studies of geriatric depres-
sion in Taiwan, the prevalence of depressive dis-
orders is 12.9–21.2% in the community setting,11,12
and is higher for depressive symptoms, around
26.0–37.7%.11–14 Major indicators that are corre-
lated with geriatric depression are age, chronic dis-
ease, functional disability, cognitive impairment,
poor social support, perceived poor health, and
low income.11–14 There has been a lack of studies
on sex difference and depression in Taiwan. Even
in Chinese or other Asian communities, the as-
sociation between sex and depression is less well
established. To provide better strategies for pre-
vention and intervention in geriatric depression,
exploring issues related to sex difference is es-
sential. Therefore, the present community-based
survey was conducted to investigate the sex dif-
ference in prevalence and risk indicators associ-
ated with geriatric depression.
Materials and Methods
Sample and procedure
The cross-sectional community survey was con-
ducted from June 1999 to November 2002 in the
Shih-Pai community, Taipei, Taiwan. Compared
with other parts of Taiwan, the elderly residents
living in Shih-Pai are in a middle-to-high socio-
economic class. Individuals aged ≥65 years accord-
ing to the district’s resident lists were recruited
for the survey. Of the total of 9175 residents eligi-
ble, 1284 people were not at home, 175 had died,
and 557 were institutionalized or disabled. The
final number of residents available for the survey
was 7159.
General assessment
This study was part of the Shih-Pai Community
Medical Service Program and was approved by
the Institutional Review Board of Taipei Veterans
General Hospital. All demographic characteris-
tics, including age, sex, educational level, marital
status, and living arrangements, were collected
through home visits by well-trained interviewers.
We did not directly measure social support as a
variable, but used marital status and living arrange-
ments as proxies for social support. The living
arrangements were divided into four categories:
(1) living with spouse only; (2) living with chil-
dren (regardless of whether living with spouse or
not); (3) living with others besides spouse and
children; and (4) living alone. A comprehensive
questionnaire was used, and part of it has been
published elsewhere.15
Definition of chronic disease
Five chronic diseases, diabetes mellitus, hyperten-
sion, cardiovascular disease, stroke, and gouty ar-
thritis, were used to assess their correlation with
geriatric depression. Chronic disease was defined
only if both self-reported answers were “yes” to
(1) “have the disease” and (2) “have related treat-
ment”, since a previous study has shown fair agree-
ment between self-reported history and medical
records.16
Geriatric depression scale-short form 
(GDS-SF)
The Chinese version of the GDS-SF was used to
evaluate the depressive symptoms of the elderly
subjects in the past one week.17 GDS-SF has shown
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good sensitivity and specificity for predicting de-
pressive disorders in different settings.18 The self-
report scale consisted of 15 questions in a yes/no
format, with total scores that ranged from 0 to
15. A cutoff value of ≥ 5 was used to define geri-
atric depression and to compare the data with
other studies in Taiwan.11,14
Mini-mental state examination (MMSE)
The screening scale was employed to evaluate cog-
nitive functions.19 It consisted of 11 questions and
a total score ranging from 0 to 30. Lower scores
implied worse cognitive functions. Those with a
score ranging from 0 to 23 were defined as hav-
ing cognitive impairment.20
Statistical analysis
SPSS version 13.0 (SPSS Inc., Chicago, IL, USA)
was used for data analysis. Pearson’s χ2 test was
used to examine significant associations between
categorical variables. Multiple logistic regression
with the simultaneous method was performed to
identify predictors and sex differences in geriatric
depression. A p value < 0.05 was considered sta-
tistically significant.
Results
Among 7159 residents available for the survey,
3078 refused to participate. The response rate was
57%. A total of 4081 elderly people participated
in this study, of whom, 3970 completed the ques-
tionnaires and their data were entered for analy-
sis. Among the 3970 participants, 2572 underwent
MMSE screening, while the remaining 1398 lacked
MMSE information.
Several significant sex differences were found in
the demographic characteristics, chronic diseases,
and cognitive function of the subjects (Table 1).
More elderly men participated in the study
(55.8%) and they were more likely to be older,
with a past history of stroke and gouty arthritis.
Women were more likely to be widowed, with a
low educational level, living with children or
alone, and with cognitive impairment.
Among the 3970 participants, the prevalence
of geriatric depression was 9.8%. Women had a
higher prevalence than men (12.4% vs. 7.8%,
p < 0.01).
Univariate analysis revealed that marital status,
educational level, living arrangements, past his-
tory of cardiovascular disease or stroke, and cog-
nitive impairment were significantly associated
with geriatric depression in male samples (Table 2).
Age, marital status, living arrangements, past his-
tory of diabetes mellitus, hypertension, cardiovas-
cular disease, stroke or gouty arthritis, number of
chronic diseases, and cognitive impairment were
significantly associated with geriatric depression
in female samples.
Three multiple logistic regression models were
performed (Table 3). Model 1 contained all demo-
graphic variables in the univariate analysis except
for five chronic diseases and cognitive function.
Older age (≥ 75 years) was significantly associ-
ated with geriatric depression in both sexes. Low
educational level was significantly associated with
depression only in men, while living alone was
associated significantly with depression only in
women.
With additional adjustment for the five
chronic diseases in model 2, older age in both
sexes lost its significance, while other demo-
graphic variables remained unchanged. Past his-
tory of stroke predicted depression in both sexes.
Low educational level was significantly associ-
ated with depression in men, but not in women,
while depression was associated with living
alone and past history of gouty arthritis only in
women.
In the final stage, we adjusted for cognitive
impairment in model 3. Separated/divorced mar-
ital status, past history of stroke, and cognitive
impairment predicted depression in both sexes.
Living alone, living with children and past his-
tory of gouty arthritis were significantly associ-
ated with depression in women, but not in men.
However, older age in the overall sample, and
low educational level in the overall and male
samples lost their significant association with
depression.
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Discussion
With the same cutoff value (GDS-SF ≥ 5), previous
studies have shown the prevalence of depression
in community elderly subjects in Taiwan to be
25.7–27.5%.11,14 There are two major reasons to
account for the lower prevalence (9.8%) in the
present study. First, high-risk groups such as 
Table 1. Summary of demographic distribution
Variable Total Male Female p*
Patient number 3970 (100) 2215 (55.8) 1755 (44.2)
Age (yr) < 0.01
65–69 1217 (30.7) 626 (28.3) 591 (33.7)
70–74 1271 (32.0) 754 (34.0) 517 (29.5)
≥ 75 1482 (37.3) 835 (37.7) 647 (36.9)
Marital status < 0.01
Married 2954 (74.4) 1899 (85.7) 1055 (60.1)
Single 73 (1.8) 61 (2.8) 12 (0.7)
Separated/divorced 58 (1.5) 34 (1.5) 24 (1.4)
Widowed 885 (22.3) 221 (10.0) 664 (37.8)
Educational level (yr) < 0.01
> 6 1701 (42.8) 1273 (57.5) 428 (24.4)
≤ 6 2269 (57.2) 942 (42.5) 1327 (75.6)
Living arrangements < 0.01
With spouse only 956 (24.1) 619 (27.9) 337 (19.2)
With children 2625 (66.1) 1377 (62.2) 1248 (71.1)
With others 164 (4.1) 106 (4.8) 58 (3.3)
Alone 225 (5.7) 113 (5.1) 112 (6.4)
Chronic disease
Diabetes mellitus 0.05
Yes 521 (13.1) 270 (12.2) 251 (14.3)
No 3449 (86.9) 1945 (87.8) 1504 (85.7)
Hypertension 0.12
Yes 1546 (38.9) 839 (37.9) 707 (40.3)
No 2424 (61.1) 1376 (62.1) 1048 (59.7)
Cardiovascular disease 0.53
Yes 780 (19.6) 443 (20.0) 337 (19.2)
No 3190 (80.4) 1772 (80.0) 1418 (80.8)
Stroke 0.02
Yes 148 (3.7) 97 (4.4) 51 (2.9)
No 3822 (96.3) 2118 (95.6) 1704 (97.1)
Gouty arthritis < 0.01
Yes 305 (7.7) 207 (9.3) 98 (5.6)
No 3665 (92.3) 2008 (90.7) 1657 (94.4)
Cognitive impairment < 0.01
Yes (MMSE ≤ 23) 272 (10.6) 80 (5.3) 192 (17.9)
No (MMSE > 23) 2300 (89.4) 1422 (94.7) 878 (82.1)
*χ2 test. MMSE = Mini-mental state examination.
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institutionalized or disabled residents were ex-
cluded from the survey, which could have led to
selection bias and underestimation of the preva-
lence of geriatric depression. Second, compared
with the rural subjects in Kinmen in the study of
Liu et al (n = 1313),11 our participants were more
likely to be male (55.8% vs. 44.5%, p < 0.01), have
more than 1 year of higher education (83.1% vs.
27.6%, p < 0.01), and be living with a spouse
(69.0% vs. 55.1%, p < 0.01). Compared with the
nationally representative samples of Tsai et al
(n = 1200),14 our participants were more likely to
Table 2. Sex differences among associated factors of geriatric depression
Variable Male p* Female p*
Total 173/2215 (7.8) 217/1755 (12.4)
Age (yr) 0.09 0.01
65–69 40/626 (6.4) 63/591 (10.7)
70–74 55/754 (7.3) 54/517 (10.4)
≥ 75 78/835 (9.3) 100/647 (15.5)
Marital status < 0.01 0.03
Married 132/1899 (7.0) 116/1055 (11.0)
Single 8/61 (13.1) 0/12 (0)
Separated/divorced 5/34 (14.7) 6/24 (25.0)
Widowed 28/221 (12.7) 95/664 (14.3)
Educational level (yr) < 0.01 0.99
> 6 77/1273 (6.0) 53/428 (12.4)
≤ 6 96/942 (10.2) 164/1327 (12.4)
Living arrangements 0.02 < 0.01
With spouse only 36/619 (5.8) 30/337 (8.9)
With children 110/1377 (8.0) 160/1248 (12.8)
With others 12/106 (11.3) 4/58 (6.9)
Alone 15/113 (13.3) 23/112 (20.5)
Chronic disease
Diabetes mellitus 0.79 0.02
Yes 20/270 (7.4) 42/251 (16.7)
No 153/1945 (7.9) 175/1504 (11.6)
Hypertension 0.09 < 0.01
Yes 76/839 (9.1) 105/707 (14.9)
No 97/1376 (7.0) 122/1048 (10.7)
Cardiovascular disease 0.04 0.04
Yes 45/443 (10.2) 53/337 (15.7)
No 128/1772 (7.2) 164/1418 (11.6)
Stroke < 0.01 < 0.01
Yes 25/97 (25.8) 15/51 (29.4)
No 148/2118 (7.0) 202/1704 (11.9)
Gouty arthritis 0.26 < 0.01
Yes 12/207 (5.8) 24/98 (24.5)
No 161/2008 (8.0) 193/1657 (11.6)
Cognitive impairment < 0.01 < 0.01
Yes (MMSE ≤ 23) 13/80 (16.3) 47/192 (24.5)
No (MMSE > 23) 84/1422 (5.9) 79/878 (9.0)
*Data presented as number of positive cases/total cases examined (% of prevalence). MMSE = Mini-mental state examination.
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be younger (73.4 ± 5.8 year vs. 74.4 ± 5.5 years,
p < 0.01), have more than 6 years of higher edu-
cation (42.8% vs. 29.8%, p < 0.01), be married in-
stead of separated/divorced or widowed (74.4%
vs. 68.6%, p<0.01), and not be living alone (94.3%
vs. 92.6%, p = 0.01). The advantage for our partic-
ipants with regard to these protective indicators
also contributed to the lower rate of depression
in our study.
The present study showed that the prevalence
of geriatric depression was higher in women than
men. Elderly women were more likely to be wid-
ows, have a low level of education, live alone, and
experience cognitive impairment than their male
counterparts, who were more likely to be older and
have a past history of stroke or gouty arthritis as
their risk indicators (Table 1). These findings are
consistent with those of previous studies,5,6 and
support the differential exposure hypothesis. Var-
iables like past history of depression, financial dif-
ficulty and functional disability were not included
for analysis, although they have shown a tendency
toward a female preponderance in other studies.1,6
Thus the sex difference in exposure to risk indica-
tors for geriatric depression might have been un-
derestimated in this study. Artificial bias such as
recall bias, different treatment-seeking behavior
and report strategies, and comorbid anxiety disor-
der have been evaluated among adult samples, but
these factors could not explain the sex difference
of prevalence of depression.21–23 That is, depres-
sion is indeed more common in women. Further
studies are needed to clarify the issue of artificial
bias in studies of depression in elderly people.
One may argue that selection bias exists due
to incomplete MMSE screening for all participants.
Further analysis revealed that the participants who
received complete MMSE screening were less de-
pressed (8.7% vs. 11.9%, p < 0.01) and less likely
to be female (41.6% vs. 49.0%, p < 0.01) (data not
shown). However, female sex and cognitive im-
pairment were still significantly associated with
geriatric depression in model 3 of the multiple lo-
gistic regression. Therefore, if selection bias ex-
isted, we probably underestimated rather than
overestimated these correlations.
In comparing models 1 and 2, older age lost
its association with geriatric depression in male
and female samples, but not in the overall sam-
ple. However, the changes in ORs in magnitude
were trivial. This finding is consistent with a pre-
vious study, which implies that demographic risk
indicators for depression in patients with chronic
diseases are almost the same as those without.24
In comparing models 2 and 3, age and educa-
tional level lost their significance, after adjusting
for cognitive impairment. This is plausible be-
cause previous studies have shown that cognitive
impairment is highly associated with older age
and lower educational level.25,26
Separated/divorced marital status, a past his-
tory of stroke, and cognitive impairment were as-
sociated with geriatric depression in both sexes;
this has also been confirmed in previous stud-
ies.4,27 However, these indicators had no differen-
tial impact between the sexes in this study. Living
alone, living with children and a past history of
gouty arthritis were significantly associated with
geriatric depression only in women. This implies
a differential vulnerability to risk indicators of
geriatric depression between the sexes.
The current study showed that widowhood was
not associated with depression in both sexes. This
result is consistent with a study in China,9 but dif-
fers from others in Western countries and Hong
Kong.7,8,10 A follow-up study by Li et al in China
found that support from children protects wid-
owed parents against the adverse effects of spousal
death, and a sex difference in the effect of widow-
hood on depression was not evident.9 However,
further analysis of our data revealed that among
participants who lived with children, widowed
men were still more depressed than those who
were married (12.6% vs. 7.3%, p = 0.02), while
widowed women were not (14.5% vs. 11.4%, p =
0.10) (data not shown). Although we did not di-
rectly measure social support as a variable, this
finding implies that social support from children
is probably less protective against late-life de-
pression for widowed men than women. Further
studies with a prospective design and direct mea-
surement of different types of social support are
J.K. Wang, et al
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needed to clarify the causality between social sup-
port and depression.
In the current study, being elderly and living
alone was associated with depression only in
women, which is in line with another ethnic
Chinese study.28 Being elderly and living alone
in Western countries is associated with higher in-
come and autonomy,29 and is not necessarily
linked to depression. In contrast, elderly women
living alone in Taiwan are prone to financial dif-
ficulties, have poor social support, and suffer
more chronic disease, all of which are also highly
associated with late-life depression.27 The reason
why elderly women living with children also
have a higher risk for depression may be partially
explained by different gender roles. Compared
with elderly men in Taiwan, elderly women are
more responsible for household chores and tak-
ing care of family members, and these conditions
are likely to lead to a negative impact on their
psychological well-being.30 Conversely, depression
could contribute to a poor relationship among
family members, or make the depressed patient
more dependent on other family members, and
finally lead to a change of living arrangements.
To clarify the causality between living arrange-
ments and geriatric depression, future prospec-
tive studies are needed.
The association of arthritis and depression has
been documented,31,32 but there is little associa-
tion with gouty arthritis. Clinical samples of os-
teoarthritis in Taiwan imply that sex, mediated
through a depressive tendency, predicts pain in-
tensity and pain disturbance.33 There is also evi-
dence that pain predicts depression in patients
with rheumatoid arthritis.34 Furthermore, differ-
ent coping strategies between the sexes might
play a role: the emotional expression of a painful
experience is more socially acceptable in women
than in men.35 This difference is more apparent in
Asian patients, especially the elderly. These fac-
tors could partly explain why elderly men have a
higher prevalence of gouty arthritis than women,
but are less depressed.
The present study has some limitations. First,
the cross-sectional design of the survey prevents
clear causal inferences between geriatric depres-
sion and the correlated risk indicators. Second,
since the participants were limited to the Shih-
Pai community, whether the conclusions apply
to elderly people elsewhere needs further confir-
mation. Third, there were no data on indicators
such as past history of depression, financial diffi-
culty and functional disability, which would have
provided a more comprehensive picture. Fourth,
GDS-SF is a screening tool for depressive symp-
toms, rather than a diagnostic instrument for 
depressive disorders. Those screened as positive
should receive further evaluation. Nevertheless,
the strength of this study is its relatively large
sample size in a community survey. It is also be-
lieved to be the first analysis of sex differences in
geriatric depression in Taiwan.
In conclusion, women have a higher prevalence
of geriatric depression than men. Our data sup-
port the differential exposure hypothesis and the
differential vulnerability hypothesis of sex differ-
ence in geriatric depression.
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